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INTRODUCTION 
 
 Adolescence is a critical period of development characterized by a challenging array of 
biological, cognitive, and social changes which should be given high attention (Berk, 2005). 
Globally, nearly two-thirds of premature deaths and one-third of the total disease burden in 
adults are associated with unhealthy behaviors that began in youth like a lack of physical activity 
(World Health Organization, 2012). Evidence shows that engaging in recommended levels of 
physical activity is an important component for the maintenance of a healthy body (Janssen & 
LeBlanc, 2010; Strong et al., 2005). Physically active adolescents are not only less likely to 
suffer from numerous health risks such as coronary heart disease, high blood pressure and 
diabetes (Janssen & LeBlanc, 2010; Strong et al., 2005), but also have lower rates of depression 
and are more likely to maintain their weight (Togashi et al., 2002). Furthermore, there is an 
increased likelihood that individuals will remain active as adults if they are physically active 
during childhood or adolescence (Hallal et al., 2006). For example, in a 21-year longitudinal 
study conducted by Telama et al. (2005), a high level of physical activity from the ages of 9 to 
18 was found to be significantly related to a high level of adult physical activity. Similarly, 
Trudeau et al. (2004) observed that total physical activity, intense physical activity, light 
organized physical activity, and non-organized physical activity among adults was significantly 
associated with their physical activity in childhood and adolescence. Thus, the enhancement of 
physical activity in children and adolescents is of great importance for the adult physical activity, 
and through it, for the promotion of public health of general population. 
 To obtain health benefits, World Health Organization (2010) recommend people aged 5–
17 years should accumulate at least 60 minutes of moderate to vigorous physical activity daily. 
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Amounts of physical activity greater than 60 minutes provide additional health benefits (World 
Health Organization, 2010). However, throughout the world, the majority of children and 
adolescents are insufficiently active for disease prevention, and there is a steep decline in 
physical activity throughout adolescence (Biddle & Mutrie, 2008; Butcher et al., 2008; 
Department of Health and Human Services, U.S., 2012; Nader et al., 2008; Townsend et al., 
2012). In a study using accelerometer, Kahn et al. (2008) observed an increase (from 8 to 11 
hours per week) in American girls’ physical activity up to age 13 years, and then a decrease to 
about 8.5 hours per week at age 18 years. The boys started higher (about 10 hours per week), 
stayed mostly steady until age 13-14 years, and then declined to about 7 hours per week at age 
18 years. In Japan, the national survey data revealed approximately 30% of teenagers not 
participating in sports and physical activities and participating in less than one time in a week in 
2010 (Sasakawa sports foundation, 2012). Only 33% of teenagers engage in sports and activities 
at least 7 times per week (Sasakawa sports foundation, 2012). Particularly, the daily time in 
physical activities outside of school (including sports, playing and lessons) and the opportunities 
for daily physical activity in Japanese teenagers decreased remarkably when they enter into 
junior high schools (Benesse Educational Research and Development Center, 2009; Nakano et 
al., 2013). Therefore, there is a need to increase the participation in physical activity in 
adolescents, especially in the junior high school students. 
 In order to increase the engagement in physical activity among Japanese junior high 
school students, the development of effective intervention strategies is required. Before 
developing effective intervention strategies, it is important to know what the target physical 
activity is and what kind of factors related to the target physical activity (Sallis et al., 2000b). In 
terms of the target physical activity, because students might accumulate the 60 minutes of daily 
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physical activity in different time segments (e.g., lunch recess, class break, after or before class) 
and locations (e.g., school or home); physical activity occurring in each time-and/or location-
context might be a target physical activity. However, in the last decade, studies mainly focus on 
the duration or pattern of physical activity within a day or week at different intensities and 
compare the patterns of physical activity between weekdays and weekends (Biddle et al., 2009; 
Gavarry et al., 2003; Jago et al., 2005; Pearson et al., 2009; Ridgers et al., 2006; Steele et al., 
2010; Trost et al., 2002; Treuth et al., 2007; Troiano et al., 2008). Only a small number of studies 
have examined the locations for participation in physical activity and the specific time segments 
in a day in which physical activity is performed among junior high school students (Gorely et al., 
2007; Gidlow et al., 2008; Gonzalez-Suarez et al., 2009; Graham et al., 2011; Pate et al., 2010; 
Ridgers et al., 2005; Ridgers et al., 2012). In the studies identified, they have focused on one or 
two specific contexts only. These include class break, lunch-recess, non-location context like 
after-school, or non-time-context like home-based physical activity (Gorely et al., 2007; Gidlow 
et al., 2008; Gonzalez-Suarez et al., 2009; Graham et al., 2011; Pate et al.,2010; Ridgers et al., 
2005). The problem is that limited studies have been attempted to comprehensively describe 
physical activity patterns in a range of specific contexts. A better understanding of the physical 
activity participation in various contexts is important. This information helps to (1) capture the 
variations in physical activity behavior, (2) target appropriate contexts for the implementation of 
interventions. Therefore, more evidence is needed to examine the physical activity participation 
in a variety of contexts to ascertain the specific contexts in which strategies for promoting 
adolescent physical activity could be most effective. 
 In terms of the factors related to physical activity, it is well known that physical activity 
is influenced by the interactions of multilevel factors (Sallis et al., 2006). Each factor might 
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influence physical activity directly or indirectly (Dishman et al., 2009). Comprehensively 
understanding the direct and indirect influences of multilevel factors with physical activity may 
guide to develop effective interventions (Baron & Kenny, 1986; Lubans et al., 2008; Salmon et 
al., 2009). However, previous studies lack assessment of both the direct and indirect influences 
of multilevel factors on physical activity occurring in specific contexts (Ferreira et al., 2006; 
Ridgers et al., 2012; Stanley et al., 2012). Existing studies on this topic mainly examine the 
direct association of factors with context-specific physical activity (Appendix 1). The contexts 
examined including: after-school (Bocarro et al., 2012; Gracia Marco et al., 2010; Haerens et al., 
2009; La Torre et al., 2006), lunch-recess (Hohepa et al., 2007; Khunti et al., 2007), class break 
(Khunti et al., 2007), and whole daily recess including lunch-recess and break (Haug et al., 2008; 
Hauget et al., 2009; Haug et al., 2010; Nichol et al., 2009). Factors directly associated with those 
physical activities were identified from multilevel including personal, social, and environmental 
as well as policy factors. However, none of studies have conducted in Asian countries. In 
particular, age, gender, self-efficacy, availability of facilities at school and support from parents 
(e.g., parents physical activity behavior) and friends (e.g., number of active friends) were 
observed to be related with physical activity among junior high school students (Khunti et al., 
2007; Hohepa et al., 2007; Haug et al., 2008; Haug et al., 2009; Haug et al., 2010; Haerens et al., 
2009; Bocarro et al., 2012). Testing not only the direct but also the indirect influences of these 
factors with the context-specific physical activity in Japanese junior high school students would 
contribute to the literature on this topic and be interesting because the school education system, 
the policy and the social culture in Japan is different from the western countries.  
 Moreover, among the previous studies, the influences of physical environment tend to be 
restricted to the examination of facility availability only, rather than a broader range of 
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environmental attributes such as safety and availability or accessibility of equipment (Bocarro et 
al., 2012; Haug et al., 2008; Haug et al., 2009; Haug et al., 2010; Nichol et al., 2009). Examining 
the direct and indirect influences of other specific environmental attributes, such as safety and 
equipment availability or accessibility, might provide more practical and policy-relevant 
information for school staffs and policy-makers. Similarly, as for the social environmental 
factors with physical activity, although social support was the most frequently examined social 
variables, the existing studies on the effects of social support limited to parents and friends only 
(Hohepa et al., 2007; Bocarro et al., 2012; Haerens et al., 2009; La Torre et al., 2006). There is 
none of studies investigating the effects of teachers’ support. Support from teachers may result in 
increased likelihood of students being active in school because teachers are one of the important 
sources of support for the life development of children and adolescents and one of the most 
components of school (Berk, 2005). Therefore, understanding the direct and indirect influences 
of teacher support would be necessary. 
 In summary, to develop effective approaches for promoting physical activity, a 
comprehensive understanding of the patterns of physical activity participation in various contexts 
and both the direct and indirect influences of multilevel factors on physical activity is required. 
Therefore, the present dissertation explored the approaches to increase the engagement in 
physical activity among Japanese junior high school students on the basis of the two following 
studies.  
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PURPOSE 
 As illustrated above, the dissertation was aimed to explore approaches for promoting 
physical activity among junior high school students on the basis of results in the following two 
investigations: 1) patterns of physical activity participation in various behavioral contexts, and 2) 
associations of multi-level factors in relation with the physical activity targeted. The specific 
purpose of each investigation was: 
1. Patterns of Context-specific Physical Activity 
 In this part, the dissertation was aimed to describe the current patterns of physical activity 
participation in different contexts and examine the possible gender and grade differences in it to 
identify the target physical activity among Japanese junior high school students.  
 
2. Associations of Multilevel Factors with Context-specific Physical Activity 
 Based on the first investigation, the current investigation was aimed to understand both 
the direct and indirect associations of selected individual (Body mass index, self-efficacy), social 
(Social support from family, friend, and teachers) and environmental factors (facility, equipment, 
and safety) with the target physical activity identified. 
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METHODS 
 
1. Participants and Data Collection 
 Data for the present dissertation were obtained from a cross-sectional survey of 
adolescent lifestyle conducted in Oct.-Nov. 2010. Participants were students (aged 12-15 years 
old) attending a public junior high school in Okayama city, Japan. A total of 761 students agreed 
to participate in this survey and returned questionnaire, including 344 girls. They were invited to 
complete a self-report questionnaire investigating lifestyle including non-curricular physical 
activity amount in specific context and the individual, social and environmental correlates of their 
lifestyle behavior during a class time. Information on demographic such as age, gender and grade 
were collected with this questionnaire. For consistency, one teacher was asked to explain the 
questionnaire to each class. Informed consent was obtained from all participants and schools. 
Participation was voluntary, and confidentiality of the participants was ensured. Informed consent 
was obtained from all participants, their guardian and the school. The study protocol was 
approved by the Research Ethics Committee of Waseda University. 
 
2. Measurements 
2.1 Anthropometric and demographic information 
 Information on participants’ age, grade and gender were collected with the physical 
activity measurement in the self-report questionnaire. Weight and height were measured with a 
height and weight measuring scale. Body mass index (BMI) was calculated from the ratio 
weight/height2 (kg/m2) and weight status was classified by BMI ranges specific for age and 
gender. Participants were divided into underweight, normal weight, overweight and obesity 
categories, using the standard criteria specific for age and gender (Cole et al., 2000).  
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2.2 Context-specific physical activity 
 Five items were developed to measure physical activity patterns at out of class time. It 
was prepared by referring to previous studies and was suitable for Japanese adolescents (Sirard et 
al., 2008). The questionnaire asked participants about their average duration of physical activity 
each day (min/day), and frequency (days/week) in a usual week with respect to contexts inside 
and outside of school. Each context is thought to provide a unique opportunity for students to be 
physically active. In detail, two questions measured school-based physical activity: physical 
activity at school after class (inside school referring to activities at school after-class hours during 
weekdays), and physical activity during lunch recess (lunch recess). Three questions were 
prepared to measure physical activity outside of school: outside-school during total leisure-time 
(Total LTPA, including outside of school physical activity during weekdays and weekends), 
outside-school after-class (outside school, including the outside-school physical activity after-
class hours during weekdays) and home-based physical activity (home-based, including physical 
activity at home in weekdays and weekends). 
 Before detailed descriptions of each question, the participants were provided with a 
general description ‘please write down how often in a usual week and how long per day you 
engaged in physical activities such as sports, exercise or play that can be done at or outside of 
school, active transportation, or household chores and so on’. Some examples of activities were 
listed at the end of each question to help students better understand it. An example item was the 
following: ‘After class, how often and how long each time do you engage in physical activities at 
school, including playing with friends and sports clubs?’ Total weekly physical activity time 
(min/week) was calculated with frequency per week and duration per day. Then outcome 
variables for each physical activity variable included frequency (days/week), daily minutes and 
weekly minutes.  
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2.3 School physical environmental variables 
 Based on a previous instrument (Robert-Wilson et al., 2007), 10 items were used to assess 
three factors of school physical environment. The three factors were 1) ‘equipment’ (3 items), 
examining the accessibility or usability of physical equipment (e.g., There is enough equipment 
for activities at school); 2) ‘facilities’ (4 items), measuring the accessibility or usability of 
physical activity facilities (e.g., The school grounds are big enough for activities); and 3) ‘safety’ 
(3 items), investigating perceived safety of physical activity equipment and facilities (e.g., It is 
safe to engage in physical activity on the grounds and in the gym at school). All items were rated 
on a four-point scale from 1) strongly disagree to 4) strongly agree. The factorial reliability 
(equipment: Cronbach =0.71; facilities: Cronbach =0.75; and safety: Cronbach =0.83) of this 
scale was confirmed by respondents.  
 
2.4 Social environmental variables: social support 
 In terms of social support for physical activity, participants were asked to rate support 
from three sources on a four-point scale from 1) not supportive at all to 4) strongly supportive for 
the following question: ‘How do you rate support for engaging in physical activity from 1) family, 
2) teachers at school and 3) friends at school?’.  
 
2.5 Psychological variable: self-efficacy 
 The measure of self-efficacy related to physical activity (i.e., belief in one’s ability to be 
active relative to peers) (Ryan & Dzewaltowski, 2002) contained 1 item with responses ranging 
from 1) strongly disagree to 4) strongly agree. The statement was ‘I am able to do physical 
activities/exercises/sports better than my friends.’ 
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3. Statistical Analysis 
3.1 Patterns of context-specific physical activity  
 Of the 761 adolescents who returned the questionnaire, 47 participants (6.2%) had 
incomplete demographic or anthropometric data and were excluded from further analysis. No 
significant differences were found in the age, gender, and BMI of participants between the 
excluded data and the final sample.  
 Descriptive statistics were used to describe the characteristics of participants. Independent 
sample t-tests were applied to test for gender differences in physical activity patterns for days per 
week, daily minutes, and weekly minutes in each setting. Grade differences in each of the 
physical activity variables for the five settings were investigated using analysis of variance 
(ANOVA). The statistical significance was set at p < .05. All statistical analyses were performed 
with Statistical Package for Social Science version 17.0 (SPSS) software. 
 
3.2 Associations of multilevel factors with context-specific physical activity 
 Structural equation modeling (SEM) analysis with maximum likelihood estimation in 
Amos 17.0 was performed to test the direct and indirect associations of multilevel factors with 
physical activity among boys and girls respectively. The size of the final sample was adequate to 
estimate the models in both boys and girls (North Carolina State University, 2012). 
 The original proposed model that led to a good model fit of the final model is described 
below. The measurement model included (a) three latent variables of physical environment: 
equipment (3 indicators), facilities (4 indicators) and safety (3 indicators); (b) relations between 
latent variables and their indicators and (c) correlations between the three latent environmental 
factors. The structural model included (a) paths from perceived physical equipment, facilities and 
safety and BMI to perceived self-efficacy and self-reported physical activity; (b) path from self-
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efficacy to each source of social support and (c) paths from self-efficacy and three sources of 
social support to physical activity.  
 Model fit was assessed using the goodness-of-fit index (GFI), adjusted goodness-of-fit 
index (AGFI), root mean square error of approximation (RMSEA) and Akaike information 
criterion (AIC). GFI and AGFI are used to measure how well the model fits the data, which 
varies from 0 to 1, with .90 indicating an acceptable model fit and 0.95 indicating a good model 
fit (Kline, 1998; Schumacker & Lomax, 2004). RMSEA is a measure of the discrepancy between 
a population-based model and a hypothesized model assessed per degree of freedom. There is 
good model fit if the RMSEA is less than or equal to 0.05, with the upper limit of confidence 
interval less than 0.08 and the lower 90% confidence limit including or close to 0 (Schumacker & 
Lomax, 2004). A lower AIC value for a model reflects a better-fitting model compared with 
competing models (Hamparsum, 1987). A model was considered to fit the data when the 
following criteria were met: GFI > 0.90, AGFI > 0.90 (AGFI<GFI), RMSEA< 0.05 and a lower 
AIC value than competing models. A p value less than 0.05 was considered statistically 
significant.  
 To adjust the original specified model, new free parameters were added based on the 
modified indices before the Wald test that deleted all non-significant free parameters to increase 
model fitness. Then only significant causal paths with corresponding standardized regression 
coefficients () were shown in the figures of final structural models that demonstrated a good 
model fit. With the standardized regression coefficients, the magnitude of each factor could be 
directly compared with other factors in the model.  
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RESULTS 

1. Patterns of Context-specific Physical Activity  
1.1 Participant characteristics 
Demographic and anthropometric characteristics of the population into analysis are 
presented in Table 1. The mean age of participants was 13.5 years (SD=0.95, range 12-15 years). 
The majority of participants were classified as normal weight, only 7.4% of participants were 
overweight, and 4.3% were obese.  
1.2 Gender differences in the patterns of context-specific physical activity 
 Table 2 presents independent t-test statistics for the physical activity variables. The 
frequency, daily and weekly time of physical activity was significantly higher for boys than girls 
in all contexts except the daily minutes of total leisure-time physical activity (p=.226). However, 
both boys and girls spent only a few minutes per week in physical activity during lunch time. In 
addition, most students in both genders were classified into either engaging in physical activity 
on no days, or every day, in all contexts. This polarized trend was most clear in the inside-school 
context. The frequency of reporting no days of participation in physical activity in the total 
leisure-time was 17.5% (Boys 11.9%, Girls 23.5%), inside-school was 53.5% (Boys 42.0%, Girls 
65.6%), outside school was 47.9% (Boys 42.4%, Girls 53.9%), lunch recess was 75.5% (Boys 
70.8%, Girls 80.5%), and home-based was 35.0% (Boys 32.7%, Girls 37.5%).Whereas the 
frequency of reporting being engaged in physical activity every day was 11.5% (Boys 14.3%, 
Girls 8.5%) total leisure-time, 29.3% (Boys 38.0%, Girls 20.1%) inside school, 12.9% (Boys 
16.2%, Girls 9.5%) outside school, 12.8% (Boys 16.6%, Girls 8.8%) at lunch recess, and 15.4% 
(Boys 16.8%, Girls 13.8%) at home. 
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Table 1  
Participants’ demographic and anthropometric characteristics 
  Total (N=714) Boys (N=372) Girls (N=342) 
Mean ± SD Mean ± SD Mean ± SD 
Age  13.5 ± 0.9 13.5 ± 1.0 13.4 ± 0.9 
Height (cm) 158.6 ± 7.7 161.7 ± 8.2 155.3 ± 5.4 
Weight (kg) 48.7 ± 10.4 50.3 ± 11.7 47.0 ± 8.5 
BMI 19.3 ± 3.4 19.1 ± 3.7 19.4 ± 3.1 
Grade (N, %) 
Grade 1 243 (34.0) 123 (33.1) 120 (35.1) 
Grade 2 249 (34.9) 128 (34.4) 121 (35.4) 
Grade 3 222 (31.1) 121 (32.5) 101 (29.5) 
Weight Status (N, %) 
Underweight 42 (5.9) 28 (7.5) 14 (4.1) 
Normal weight 588 (82.4) 298 (80.1) 290 (84.8) 
Overweight 53 (7.4) 27 (7.3) 26 (7.6) 
Obese 31 (4.3) 19 (5.1) 12 (3.5) 
N: number; SD: standard deviation. 
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Table 2 
Independent t-test statistics for physical activity variables by gender (Mean ± SD)* 
    Gender Sig. (2-tailed) 
    Boys Girls 
Total LTPA 
Days 3.0 ± 2.3 2.2 ± 2.1 <0.001 
Daily minutes 102.7 ± 81.6 94.1 ± 92.2 0.226 
Min. per week 364.9 ± 422.0 278.0 ± 375.4 0.008 
Inside School 
Days 2.4 ± 2.3 1.4 ± 2.1 <0.001 
Daily minutes 62.6 ± 65.4 32.7 ± 54.7 <0.001 
Min. per week 267.9 ± 310.0 136.3 ± 253.4 <0.001 
Outside School 
Days 1.7 ± 1.9 1.2 ± 1.7 <0.001 
Daily minutes 46.9 ± 56.4 38.0 ± 54.3 0.049 
Min. per week 137.8 ± 206.5 90.1 ± 159.4 0.002 
Lunch Recess 
Days 1.1 ± 1.9 0.6 ± 1.5 0.001 
Daily minutes 3.3 ± 6.9 2.2 ± 6.1 0.046 
Min. per week 12.4 ± 29.2 6.5 ± 20.9 0.005 
Home-Based 
Days 2.6 ± 2.6 2.2 ± 2.5 0.039 
Daily minutes 31.9 ± 32.4 26.7 ± 32.0 0.042 
  Min. per week 130.7 ± 182.6 89.3 ± 139.4 0.001 
* Numbers of respondents to each domain of physical activity are not always equal because of 
missing data. The significance level were set at p<0.05. 
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1.3 Grade differences in the patterns of context-specific physical activity  
 Table 3 shows results from the ANOVAs used to investigate differences in the physical 
activity variables by grade among boys. Significant grade differences were observed in all of the 
physical activity variables except the frequency of total leisure-time physical activity and all three 
time variables in lunch-recess and home-based contexts. From multiple comparisons, those in the 
third grade were significantly less active in all physical activity variables than the other two 
grades. No significant differences in physical activity variables were found between grade1 and 
grade2 participants among the five contexts. Moreover, lunch-recess physical activity was 
consistently low from grade 1 to grade 3 among boys. In all contexts, the majority of boys in each 
grade were polarized into either participating in physical activity on no days, or every day. 
Meanwhile, the frequency of boys who participated in inside-school and outside-school physical 
activity everyday largely decreased, while the frequency of no daily participation increased from 
grade 2 to grade 3.The frequency of reporting no daily participation in physical activity among 
three grades (grade 1, 2, and 3) was 7.2%, 13.0%, and 15.5% for total leisure-time, 30.0%, 37.4%, 
and 58.7% for inside-school, 33.0%, 44.0%, and 50.0% for outside-school, 72.1%, 67.3%, and 
73.1% for lunch-recess, and 32.4%, 33.3%, and 32.4% for home-based physical activity. Those 
reporting daily physical activity in these contexts were 13.5%, 21.3%, and 8.2% for total leisure-
time, 53.6%, 47.7%, and 12.8% for inside-school, 17.4%, 22.0% and 9.1% for outside-school, 
15.4%, 20.6%, and 13.9% lunch-recess, and 15.3%, 19.7%, and 15.3% home-based physical 
activity, for each of grades 1, 2, and 3, respectively. 
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Table 3 
Boys: ANOVA statistics of physical activity variables by grade (Mean ± SD) 
    Grade 1 Grade 2 Grade 3 F Sig. 
Total LTPA 
Days 3.2 ± 2.1 3.2 ± 2.5 2.6 ± 2.0 3.00 0.051
Daily minutes A, 118.3 ± 88.1 107.9 ± 79.4*** 82.4 ± 73.4** 5.57 0.004
Min. per week A 407.0 ± 440.2 425.7 ± 464.6*** 265.4 ± 338.4** 4.67 0.010
Inside School A 
Days 3.1 ± 2.3 2.8 ± 2.3*** 1.2 ± 1.8** 25.20 <0.001
Daily minutes 79.9 ± 64.9 73.3 ± 70.2*** 34.8 ± 51.3** 15.98 <0.001
Min. per week 355.9 ± 315.6 342.3 ± 342.2*** 108.6 ± 189.9** 24.13 <0.001
Outside School A 
Days 1.9 ± 1.8 1.9 ± 2.0 1.3 ± 1.6** 3.92 0.021
Daily minutes 56.9 ± 58.9 49.3 ± 60.6 35.2 ± 47.7** 4.07 0.018
Min. per week 153.6 ± 200.5 171.4 ± 248.2*** 91.1 ± 156.3** 4.47 0.012
Lunch Recess 
Days 1.0 ± 1.9 1.2 ± 2.0 1.0 ± 1.8 0.68 0.506
Daily minutes 3.0 ± 6.3 3.7 ± 7.2 3.1 ± 7.1 0.33 0.719
Min. per week 10.0 ± 21.6 14.8 ± 31.4 12.4 ± 33.2 0.66 0.518
Home-Based 
Days 2.5 ± 2.5 2.8 ± 2.7 2.5 ± 2.5 0.45 0.640
Daily minutes 29.3 ± 28.3 35.5 ± 36.8 31.1 ± 31.6 1.04 0.356
  Min. per week 114.1 ± 158.2 154.4 ± 210.0 123.3 ± 174.5 1.48 0.229
A Significant grade difference of physical activity variables among boys (p<0.05) 
* Significant difference between grade 1 and grade 2 for boys (p<0.05) 
** Significant difference between grade 1 and grade 3 for boys (p<0.05) 
*** Significant difference between grade 2 and grade 3 for boys (p<0.05) 
Numbers of respondents to each domain of physical activity are not always equal because of 
missing data.  
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For girls’ total leisure-time physical activity and home-based physical activity, there were 
no significant differences in frequency per week among grades. However, girls in grade 3 had 
significantly fewer daily and weekly minutes of total leisure-time physical activity than those in 
the other two grades. For home-based physical activity, girls in grade 1 accumulated significantly 
more daily and weekly minutes than those in higher grades (Table 4). The frequency and daily 
minutes of outside-school physical activity among grade 3 girls were significantly lower than 
those of girls in grade 1, although there were no significant differences in weekly minutes of 
physical activity among grades (p=.086). Regarding the inside-school context, girls in grade 3 
were significantly less active than those in the other two grades for all three physical activity 
variables. In the lunch-recess context, similar to boys, time spent in physical activity was 
consistently low for all grades among girls, and there were no significant differences in all three 
physical activity variables among grades. Furthermore, as it was for boys, a polarized trend was 
found in each context of physical activity among girls. In the inside-school context (at school 
after hours), the frequency of girls who participated in physical activity every day decreased with 
increasing grade, whereas those reporting no daily physical activity increased. The frequency of 
reporting no daily physical activity among three grades (grade 1, 2, and 3) in each of contexts 
were 21.4%, 18.7%, and 31.9% for total leisure-time, 53.2%, 63.6%, and 83.3% for inside-school, 
42.0%, 53.3%, and 69.7% for outside-school, 78.7%, 79.4%, and 83.9% for lunch-recess, and 
29.8%, 42.2% and 41.6% for home-based physical activity, respectively. Those reporting daily 
engagement in physical activity in these contexts were 8.5%, 10.3%, and 6.6% for total leisure-
time, 34.2%, 21.5% and 1.1% for inside-school, 9.8%, 12.4% and 5.6% for outside-school, 6.5%, 
11.8%, and 8.0% for lunch-recess, and 12.3%, 17.4% and 11.2% for home-based physical 
activity, respectively.  
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Table 4  
Girls: ANOVA statistics for physical activity variables by grade (Mean ± SD) 
    Grade 1 Grade 2 Grade 3 F Sig. 
Total LTPA 
Days 2.3 ± 2.1 2.4 ± 2.1 1.8 ± 2.1 2.15 0.119 
Daily minutes B 107.0 ± 90.7 106.0 ± 96.4§§§ 63.7 ± 82.5§§ 6.78 0.001 
Min. per week B 304.9 ± 361.2 352.7 ± 457.6§§§ 156.7 ± 234.9§§ 6.96 0.001 
Inside School B 
Days 2.0 ± 2.4 1.5 ± 2.2§§§ 0.4 ± 1.0§§ 17.69 <0.001 
Daily minutes 49.2 ± 62.8 33.0 ± 53.6§§§ 12.5 ± 36.3§§ 11.57 <0.001 
Min. per week 218.5 ± 302.6 141.9 ± 256.4§§§ 31.6 ± 109.1§§ 14.23 <0.001 
Outside School  
Days B 1.5 ± 1.7 1.2 ± 1.7 0.8 ± 1.4§§ 4.75 0.009 
Daily minutes B 49.6 ± 57.9 34.2 ± 50.1 28.2 ± 52.4§§ 4.15 0.017 
Min. per week  116.8 ± 162.2 80.7 ± 154.2 68.5 ± 159.0 2.47 0.086 
Lunch Recess 
Days 0.6 ± 1.4 0.7 ± 1.6 0.5 ± 1.4 0.44 0.646 
Daily minutes 2.8 ± 7.3 1.8 ± 5.2 1.9 ± 5.4 0.93 0.397 
Min. per week 8.7 ± 25.6 4.8 ± 14.7 5.8 ± 20.3 0.98 0.378 
Home-Based 
Days 2.3 ± 2.3 2.3 ± 2.7 1.9 ± 2.3 1.13 0.326 
Daily minutes B 34.3 ± 35.6§ 21.7 ± 29.2 23.1 ± 28.8§§ 5.04 0.007 
  Min. per week B 122.2 ± 176.2§ 71.5 ± 115.9 69.2 ± 101.2§§ 4.99 0.007 
B Significant grade difference of physical activity variables among girls (p<0.05) 
§Significant difference between grade 1 and grade 2 for girls (p<0.05) 
§§Significant difference between grade 1 and grade 3 for girls (p<0.05) 
§§§Significant difference between grade 2 and grade 3 for girls (p<0.05) 
Numbers of respondents to each domain of physical activity are not always equal because of 
missing data.  
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2. Associations Multilevel Factors with Context-specific Physical Activity 
2.1 Participant characteristics 
 There were 280 girls (mean age=13.44, SD = 0.93) and 300 boys (mean age = 13.5, S.D. 
= 0.96) with complete data entering into the structural equation model analysis. Mean height and 
weight of girls were 155.37 cm (SD = 5.32) and 46.98 kg (SD = 8.72), respectively. The majority 
of adolescent girls had normal weight (5BMI< 85 percentile, n = 236, 84.3%). Mean height and 
weight of boys were 161.85 cm (S.D. = 8.06) and 50.30 kg (S.D. = 11.77), respectively. Same as 
girls, the majority of boys had normal weight (5  BMI < 85 percentile, n = 236, 78.7%). More 
information about characteristics of the studied variables is provided in Table 5. 
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Table 5 
Characteristics of participants and outcome physical activity variables presented in the 
model 
 
Girls (N=280) Boys (N=300) 
Mean ± SD Mean ± SD  
Age 13.4 ± 0.9 13.5 ± 1.0 
Height 155.4 ± 5.3 161.9 ± 8.1 
Weight 47.0 ± 8.7 50.3 ± 11.8 
BMI 19.4 ± 3.1 19.1 ± 3.8 
Lunch-recessPhysical Activity 8.5 ± 26.7 16.8 ± 35.9 
After-class Physical Activity 138.9 ± 259.1 283.0 ± 319.0 
Grade (N, %)   
Grade 1 99 (35.4) 98 (32.7) 
Grade 2 96 (34.3) 98 (32.7) 
Grade 3 85 (30.4) 104 (34.7) 
Weight Status (N, %)   
Underweight 12 (4.3) 27 (9.0) 
Normalweight 236 (84.3) 236 (78.7) 
Overweight 22 (7.9) 21 (7.0) 
Obesity 10 (3.6) 16 (5.3) 
N: number; SD: standard deviation. 
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2.2 Associations of multilevel factors with lunch-recess physical activity 
 Girls. The final structural model for lunch-recess physical activity among girls in Figure 
1 demonstrated a good model fit (GFI = 0.95, AGFI = 0.93, RMSEA = 0.02 [90% confidence 
interval = 0.00–0.04]). The recalculation of the model after addition and deletion of free 
parameters reduced the AIC value from 780.95 to 215.56. During lunch recess, perceived friend 
support ( = 0.11) was found to have a direct positive effect on girls’ physical activity. Self-
efficacy ( = 0.04) indirectly influenced physical activity through friend support. With respect to 
the influences of school environmental factors, perceived equipment exhibited a direct negative 
effect ( = – 0.15) on physical activity. The total effects of perceived facilities ( = 0.01) and 
safety ( = –0.01) on physical activity were fully mediated by self-efficacy and friend support. 
Equipment was identified as the most influential environmental factor related to physical activity. 
There were no significant associations of BMI, family support or teacher support with physical 
activity. 
 Boys. The final structural model for lunch-recess physical activity among boys in Figure 
2 demonstrated a good model fit (GFI = 0.96, AGFI = 0.93, RMSEA = 0.03 [90% confidence 
interval = 0.004–0.045]). The value of AIC was reduced from 815.83 to 204.70 after the model 
modifications. During lunch recess, self-efficacy ( = 0.13) directly and positively affected 
physical activity. The standardized coefficients for the indirect effect of perceived facilities, 
safety, and BMI through self-efficacy was –0.03, 0.03 and –0.02, respectively. Their effect sizes 
on physical activity were generally low. Perceived equipment and social support had neither 
direct nor indirect effects on lunch-recess physical activity. Self-efficacy was the most important 
factor and mediator affecting lunch-recess physical activity among boys.
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Figure 1. Effects of personal, social and environmental factors on lunch-recess physical 
activity among girls. Only statistically significant paths are shown in the figure. The 
significance level were set at p<0.05. BMI: body mass index; Family: family support; Teacher: 
teacher support; Friend: friend support
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Figure 2. Effects of personal, social, and physical environmental factors on lunch-recess 
physical activity among boys. Only statistically significant paths are indicated in the figure. The 
significance level was set at p <0.05. Digitals in each path represent standardized path 
coefficients. BMI: body mass index; Family: family support; Teacher: teacher support; Friend: 
friend support. 
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2.3 Associations of multilevel factors with after-class physical activity  
 Girls. The final structural equation model for after-class physical activity among girls in 
Figure 3 also demonstrated a good model fit (GFI = 0.95, AGFI = 0.93, RMSEA = 0.03 [90% 
confidence interval = 0.00–0.04]). The AIC value was reduced from 842.24 to 219.74 after the 
model modifications. In the final structural model, perceived equipment, teacher support and 
BMI failed to exhibit direct or indirect effects on physical activity. Perceived facilities ( = 0.02) 
and safety ( = – 0.02) were found to indirectly affect physical activity through self-efficacy and 
family support or friend support. Their effect sizes on physical activity were generally low. The 
standardized indirect effect of self-efficacy on physical activity through family and friend support 
was 0.09. Support from friends ( = 0.16) and family ( = 0.13) were found to directly affect 
physical activity. The final model identified friend support as the most influential factor directly 
affecting physical activity at school during after-class hours. 
 Boys. The final structural model for after-class physical activity among boys presented in 
Figure 4 demonstrated a good model fit (GFI = 0.95, AGFI = 0.93, RMSEA = 0.03 [90% 
confidence interval = 0.017–0.047]). The recalculation of the model after addition and deletion of 
free parameters reduced the AIC value from 859.15 to 237.16. Family support ( = 0.28) was 
identified as the most influential factor directly affecting physical activity during after-class hours. 
Self-efficacy ( = 0.06) and perceived equipment ( = 0.04) indirectly affected physical activity 
through family support. The path coefficient for the indirect positive effects of perceived safety 
on physical activity through self-efficacy and family support was 0.02. The total effects of 
facilities ( = –0.14) on physical activity were partially mediated by self-efficacy and family 
support. The path coefficient for the indirect negative effects of facilities through self-efficacy 
and family support on physical activity was –0.02. BMI ( = –0.01) indirectly affected physical 
activity through self-efficacy and family support.
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Figure 3. Effects of personal, social and environmental factors on after-class physical 
activity among girls. Only statistically significant paths are shown in the figure. The 
significance level were set at p<0.05. BMI: body mass index; Family: family support; Teacher: 
teacher support; Friend: friend support
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Figure 4. Effects of personal, social, and physical environmental factors on after-class 
physical activity among boys. Only statistically significant paths are indicated in the figure. The 
significance level was set at p <0.05. Digitals in each path represent standardized path 
coefficients. BMI: body mass index; Family: family support; Teacher: teacher support; Friend: 
friend support.
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DISCUSSION 
 
 This chapter integrated the findings from all studies described in this dissertation. In 
order to explore effective approaches for promoting physical activity among Japanese junior high 
school students, the present dissertation was conducted the following two studies: (1) measuring 
the patterns of physical activity participation in specific context out of class among Japanese 
junior high school students; (2) examining the direct and indirect associations of personal, social 
and environmental factors with physical activity in the targeted contexts. 
 
1. Patterns of Context-specific Physical Activity  
 Existing studies on patterns of physical activity behavior lack assessment of context-
specific physical activity participation and possible gender or grade differences in it (Biddle et al., 
2009; Gavarry et al., 2003; Gorely et al., 2007; Gidlow et al., 2008; Gonzalez-Suarez et al., 
2009;Treuth et al., 2007; Ridgers et al., 2011). The current study allows for comparison with 
other pattern studies, and contributes to the literature on youth physical activity patterns by 
describing gender and grade differences of context-specific physical activity patterns.  
 First of all, Japanese adolescent boys participated in physical activity more often and 
much longer than girls each week in all potential contexts for promoting physical activity. This is 
similar to findings from other countries, although direct comparisons are hindered by the 
different measurements, samples, and approaches to defining the pattern of physical activity used 
(Mota et al., 2003; Riddoch et al., 2004). The significant gender differences observed in the first 
study confirms that different models for activities should be developed for boys and girls.  
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 Moreover, the present study indicated that students in grade 3 were the least active, which 
is in good agreement with many other studies observing that younger youth are more active than 
older ones (Aznar et al., 2011; Brodersen et al., 2007; Nader et al., 2008; Riddoch et al., 2004; 
Samdal et al., 2006). Differences in each context-specific physical activity behavior were 
observed across three grades in the present study, significantly in the inside-school context for 
both genders, outside-school context for boys, and home-based context for girls. This finding 
indicated that each context should and can be intervened in to promote overall physical activity 
among adolescents, especially the inside-school contexts for both genders. According to social 
ecological theory (Sallis et al., 2002), physical activity behavior is dependent on the function of 
personal, social and environmental factors. Therefore, for promoting physical activity, 
comprehensive explorations of the multiple factors that potentially impact the engagement in the 
context-specific physical activity for students of different grades are clearly warranted in future 
research.  
 With regard to age-related changes in context-specific physical activity, Pate et al. (2010) 
observed that grade 8 girls are less likely than grade 6 girls to engage in activities at home and 
are more likely to be physically active in the school or community environment. They assumed 
that organized activities at school and in the community may be more available and accessible to 
older girls. However, the current study found that Japanese girls and boys were less active at 
school with advancing grade. This is possible because high grade students in Japan might have 
less time participating in extracurricular sports clubs or organized activities at school (Benesse 
Educational Research and Development Center, 2009).  
 Furthermore, the current finding regarding lunch-recess physical activity is different from 
previous studies. Previous findings indicated that the lunch break is an active period of 
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moderate-to-vigorous intensity physical activity for youth during weekdays (Page et al., 2005). 
On the contrary, the majority of studied Japanese students were physically inactive during lunch 
recess. A shorter lunch time period (approximately 45 min) in Japanese junior high schools than 
other countries may partly account for this inconsistency between previous studies and the 
current study. Regardless, because the rates of participation in lunch-recess activities were very 
low for both boys and girls, there is a scope for physical activity promotion during such time. 
Collectively, considering the significant differences across three grades in physical activity after-
class within the school environment and little lunch-recess physical activity among both genders, 
understanding the environmental and personal factors that potentially impact physical activity at 
school should be a high priority.  
 Overall, the present results imply that interventions to promote physical activity 
effectively for boys and girls can be implemented in the same contexts, provided that gender-or 
grade-specific strategies for behavioral change are applied. At the individual level, each 
examined context should be intervened in to increase adolescents’ physical activity. At the 
population level, considering that interventions should be conducted in contexts that will 
maximize access to the targeted population group and that have the potential to facilitate 
behavior change, schools are thought to be ideal places for implementation of interventions to 
improve physical activity among adolescents (Naylor & McKay, 2009; Pate et al., 2006). 
Compared with home or neighborhood, school can provide the greatest opportunities for 
increasing the overall physical activity level of youth. 
 In Japan, school enrollment rate for compulsory junior high school education is almost 
100% (99.97% in 2010) (Ministry of Education, Culture, Sports, Science and Technology, 2011). 
On about 200 school days a year, students spend much of their day at school and have many 
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opportunities for daily activity. School offers opportunities for physical activity throughout the 
day through physical education, recess periods, or after-school programs. Unlike the U.S. 
(National Association for Sport and Physical Education & American Heart Association. 2010), 
national policy requires physical education, which is named as ‘health and physical education’ in 
Japan, to be provided as a compulsory course in junior high schools to develop physically 
educated individuals (Ministry of Education, Culture, Sports, Science and Technology, Japan, 
2009). Similar to their counterparts in other countries, Japanese junior high students are required 
to attend physical education classes around twice a week for about 45 minutes each time. 
Physical education class alone might not guarantee student to meet the recommend physical 
activity level for a healthy body. Therefore, in addition to the exploration of quality physical 
education, identifying factors which could be intervened in to promote physical activity at school 
out of class (e.g. enrichment of extracurricular sports clubs or environmental modification) 
(Fuller et al., 2011; Nichol et al., 2009), are necessary to be examined and implemented because 
it would also be helpful to develop sports skills and active lifestyle and prevent a decrease in 
physical activity amount and participation with advancing grade. From the present findings, to 
promote physical activity among Japanese junior high school students in school environment, a 
better understanding of personal, social and school physical environmental factors related with 
lunch-recess and after-class physical activity at school could be beneficial and should be given 
first priority to investigate.  
 
2. Associations of Multi-level Factors with Context-specific Physical Activity 
 Based on the results of the first study, it is necessary to develop strategies or programs to 
encourage students being active during lunch recess and after-class hours in school environment. 
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Therefore, the second investigation examined the direct and indirect influences of perceived 
school physical environment, social support, self-efficacy and BMI on lunch-recess and after-
class physical activity in school in junior high school girls and boys separately. Some previous 
studies have been found to examine both direct and indirect influences of factors on physical 
activity, but they were limited to use overall physical activity as dependent variable, and to be 
tailored for adolescent girls or whole population (Dishman et al., 2004; Dishman et al., 2005; 
Dishman et al., 2010; Lubans et al., 2012; Motl et al., 2005; Motl et al., 2007). In this respect, the 
current study is, perhaps, the first to examine the direct and indirect influences of multilevel 
factors on lunch-recess and after-class physical activity at school among junior high school boys 
and girls.  
 With regard to the direct influences of personal, social and environmental factors on 
physical activity, first of all, the present study indicated that self-efficacy might be more 
important for boys but not for girls in the lunch-recess context. This finding suggests that 
different approaches for physical activity should be developed for boys and girls in the lunch-
recess context. Specifically, increasing self-efficacy might be a means of directly increasing boys’ 
physical activity while increasing perceptions of friend support might be a means of directly 
increasing girls’ physical activity during lunch recess. Because boys often do competitive 
activities while girls often engage in socializing behaviors, this finding is understandable 
(Blatchford et al., 2003). 
 For the influences of self-efficacy on physical activity, some previous studies have 
observed that self-efficacy directly affect adolescent girls’ physical activity, although the domain 
of physical activity examined was different from previous studies (Dishman et al., 2009; Lubans 
et al., 2012; Motlet al., 2005; Motl et al., 2007; Salmon et al., 2009; Trostet al., 2003; Van der 
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Horst et al., 2007; Wu et al., 2003). However, in the current study, self-efficacy did not directly 
affect physical activity among girls, regardless of contexts. The inconsistency between previous 
studies and the current finding might be attributed to aspects of self-efficacy measured. The 
present study focused on the self-efficacy in performance of activities; previous studies primarily 
examined barriers self-efficacy. Ryan et al. (2002) found that the impacts of different types of 
self-efficacy (e.g., barriers self-efficacy, performance self-efficacy and asking self-efficacy) on 
physical activity were different. Thus, future studies should include more aspects of self-efficacy 
and test those possibilities. Additionally, the present finding might further confirm the study of 
Dishman et al. (2009) suggesting that physical activity interventions designed to enhance self-
efficacy might be especially needed during preadolescence for adolescent girls. Therefore, to 
gain a complete understanding of the relationship between self-efficacy and context-specific 
physical activity in girls, future studies should follow changes in self-efficacy throughout 
primary and junior high school. 
 For the influences of friend support on physical activity, the present study indicated that 
friend support was not only directly influence the lunch-recess but also the after-class physical 
activity in girls. Some previous studies have demonstrated similar findings on moderate-to-
vigorous physical activity during non-school-time and mean daily physical activity in adolescent 
girls (Duncan et al., 2005; Hohepa et al., 2007; Jago et al., 2012; Lytle et al., 2009; Patnode et al., 
2010; Wu et al., 2003). Collectively, findings suggest that developing strategies to encourage or 
assist with friends’ physical activity behaviors can be beneficial in promoting physical activity in 
adolescent girls, regardless of contexts. To enhance the opportunities to be active for girls with 
friends, for example, it might be useful to consider providing a wide variety of attractive activity 
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or sports programs which are appropriate for girls (e.g., dance, aerobics, yoga) at school (Heath 
et al., 2012).  
 One more interesting finding with regard to the direct influences of multilevel factors on 
physical activity was that family support might be more important for after-class but not lunch-
recess physical activity in school for both girls and boys. This finding was explicable based on 
the substantial reliance of adolescents on the support from parents. Previous studies suggest that 
parents mainly act as a ‘gate keeper’ by allowing them participating in organized activities or 
sports clubs or providing instrumental support (e.g., transportation and providing access to 
equipment) during after-class hours (Alderman et al., 2010; Welk et al., 2003). Boys and girls 
may follow their friends in joining activities, but assistance from family (e.g., assisting with fees 
for equipment and uniform) is necessary to remove barriers to being active, especially in early 
adolescence (Duncan et al., 2005; Hsu et al., 2011; Ornelas et al., 2007; Trost et al., 2003). In 
addition, the emotional support (approval or praise for behaviors, or talking about activities 
frequently) from parents might also be important to motivate adolescents to be active (King et al., 
2008). For instance, the latest national report regarding family effects on junior high students’ 
exercise habits showed that across Japan, 40.8% of junior high boys and 30.9% of girls talked 
about physical activities with their families at least once weekly (Ministry of Education, Culture, 
Sports, Science and Technology, 2010a). Regardless, this study indicates that increasing 
perceived family support might serve as a beneficial strategy for increasing physical activity 
among boys and girls during after-class hours. To increase the effectiveness of interventions 
through family and friend support, more in-depth research should examine preferred types of 
physical activity in different contexts, and to identify types of support (e.g., encouragement or 
tangible assistance) in association with context-specific physical activity.  
34

 Interestingly, contrary to the hypothesis, for both adolescent boys and girls, the present 
study found that teacher support was not significantly important for lunch-recess and after-class 
physical activity. This non-significant association was understandable because physical activity 
becomes a free choice at out of class time. Teachers’ influence may be more significant in 
physical education courses rather than in free time behavioral choices. In Japan, approximately 
61.2% of junior high school girls and 85.7% of boys join in their school’s extracurricular sports 
clubs during after-school hours (Ministry of Education, Culture, Sports, Science and Technology, 
2010a). However, only 0.7% of girls and 0.8% of boys are motivated by teachers (Ministry of 
Education, Culture, Sports, Science and Technology, 2010a). 26.4% of girls and 22% of boys 
report that they take part in extracurricular sports clubs because of their friends and family 
(Ministry of Education, Culture, Sports, Science and Technology, 2010a). 
 In terms of the indirect influences of multilevel factors on physical activity, this 
dissertation indicated that environmental factors had indirect effects on physical activity in 
lunch-recess and after-class at school through self-efficacy and social environmental factors in 
boys and girls. However, environmental factors specific to self-efficacy for boys and girls were 
different in the present study. Moreover, the present study indicate that self-efficacy directly 
influence the lunch-recess physical activity for boys, the friend support for girls’ lunch-recess 
physical activity, the family support for boys’ after-class physical activity in school, and both the 
family and friend support for girls’ after-class physical activity in school. Therefore, the findings 
of the present study imply that different environmental interventions for increasing perceptions 
of support and self-efficacy should be developed for boys and girls.  
 Specifically, the dissertation provide basis for targeting perceived facility accessibility as 
a possible means of increasing self-efficacy and perceptions of friend and family support, and 
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perhaps ultimately increasing physical activity among girls. This information highlights the 
importance of increasing information channels regarding available or accessible facilities at 
school among girls. Additionally, the present study indicates that increasing the awareness and 
information of accessible equipment (e.g., balls) after class and safety of school recourse for 
physical activity in both contexts might increase boys’ perceptions of family support and self-
efficacy. This highlights the necessity of increasing awareness and information among boys of 
school equipment and safety for physical activity. Overall, the present findings highlight the 
necessity of increasing perceptions among students of school resources for physical activity and 
if necessary, improving the objective environment to be more activity-friendly at school. In the 
future, more in-depth research is required to manipulate perceptions of the physical environment 
to observe changes in self-efficacy and perceptions of social support and physical activity. 
 As for the direct and indirect influences of physical environment, previous research 
mainly focused on the direct influences and has revealed significant direct and positive 
influences of some school environmental characteristics (e.g., availability of play equipment and 
facilities like playing fields) on recess physical activity at school or overall physical activity level 
(Colabianchi et al., 2011; Durant et al., 2009; Haug et al., 2008; Haug et al., 2010; Kirby et al., 
2012; Prins et al., 2010). There is little research on the indirect influences of perceived 
equipment accessibility and safety with regard to physical activity. While they are interested in 
the neighborhood environment with regard to overall physical activity, and are limited to the 
adolescent girls (Motl et al., 2005; Motl et al., 2007). A previous study investigated the direct 
and indirect influences of the quality, accessibility and availability of the physical activity 
facilities at school (Lubans et al., 2012). But that study found that the perceived physical activity 
facilities at school directly influenced the total physical activity among adolescent girls and 
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mediated the influences of self-efficacy on physical activity. Therefore, the present study 
contributes to the development of school-based strategies by providing new information about 
the influences of school physical environment on physical activity. 
To better understand the influences of physical environment and physical activity, two 
interesting findings of the present study which were contrary to assumption should be examined 
further. First, some negative associations of physical environment with physical activity were 
found in the present study. In particular, for girls, perceived equipment and safety had a negative 
effect on self-efficacy and lunch-recess and after-class physical activity. For boys, perceived 
facility had a negative relationship with self-efficacy and physical activity. These findings might 
be accounted for by inaccurate measures of the physical environment. Some previous studies 
have shown that the agreement between perceived and objectively measured environment is 
often poor. In addition, the relationship between objective and self-report measures of physical 
environment and physical activity is inconsistent among adolescents (McCormack et al., 2004; 
Maddison et al., 2010). Therefore, future research is needed to test whether perceptions of 
equipment and safety match objective measurements to clarify the influences of environment on 
physical activity. Second, the present study observed the context differences in the influences of 
equipment on physical activity for boys and girls. This difference might be explained by the fact 
that students are often involved in different types of physical activity in different time periods 
during weekdays (Stanley et al., 2011). Accordingly, further studies should take types of 
activities into account to better understand how the physical environment affects preferred types 
of activities during different time periods. 
 Finally, with regard to the indirect influences of multilevel factors on physical activity, it 
was interesting that boys and girls differed on the effects of BMI on physical. In the present 
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dissertation, BMI had no significant influence on girls’ physical activity, while boys with higher 
BMI were less active than those with lower BMI because they perceived less self-efficacy and 
family support. BMI is one of the most studied biological markers of body weight and shape. 
Evidence from systematic reviews have shown that there is no consistent association between 
BMI and adolescent girls’ physical activity level, with the majority of studies reporting either a 
small negative or no correlation (Biddle et al., 2005; Sallis et al., 2000; Van der Horst et al., 
2007). The small or non-significant effects of BMI may suggest that other potentially body 
weight-and shape-related factors like body image need to be assessed in future behavioral 
models for girls. Different from BMI, the construct of body image measured physical appearance 
attitudinally. It consists of subjective feelings and beliefs on one’s own appearance (e.g., body 
dissatisfaction) (Thompson et al., 1999) and perceptions of how the body moves and functions, 
or what the body can “do” (Abbott et al., 2011). Culture and social norms may influence 
perceptions of poor and ideal body image. Also girls tend to be more concerned about their 
physical appearance than boys during adolescence. It is logistically to think that body image 
rather than BMI is more likely to reflect variances of physical activity or other weight-related 
behavior in adolescent girls (Biddle et al., 2005; Rauste-von Wright, 1989). Therefore, it would 
be worthwhile including the construct of body image in future models for girls’ physical activity. 
Moreover, based on the findings about effects of BMI on boys’ physical activity, it is suggested 
in the future to examine the interventional effects of self-efficacy and family support on physical 
activity in overweight or obese boys. Considering that factors influencing physical activity might 
be different in those overweight, obese, or of normal weight, more research is needed to explore 
correlates / determinants of physical activity in overweight and obese adolescents. This could 
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facilitate the development of effective strategies for promoting physical activity among this 
specific at-risk group. 

3. Proposals of Promoting Physical Activity among Japanese Junior High School Students 
 Based on the results of the first section, the present dissertation proposed lunch-recess 
and after-class physical activity in school as target behavior for junior high school students to 
achieve health-enhancing levels of physical activity. In Japan, providing organized 
extracurricular activities and adding appropriate recess time at school is encouraged in junior 
high schools (Ministry of Education, Culture, Sports, Science and Technology, 1998). However, 
the dissertation observed that participants were not active during lunch recess. Therefore there is 
plenty of scope for physical activity promotion in lunch recess at school. With regard to the role 
of recess (including lunch recess and class break), previous studies have well supported the 
benefits of recess upon the development of school-aged children (Dobbins et al., 2013). Recess, 
which is as a break in the school day and a time away from cognitive tasks, affords the student a 
time to rest, play, imagine, move, and socialize on a daily basis in many countries around the 
world. Following recess, students are more attentive and better able to perform cognitively. In 
addition, recess helps children to develop social skills that are not acquired in the more structured 
classroom environment. Therefore, children should be encouraged to be physically active during 
recess; it should be considered to complement for, physical education classes. As most 
adolescents attend school and many schools do not limit the opportunities of being active during 
lunchtime, this time of the day has the potential to achieve health enhancing levels of physical 
activity (Parrish et al., 2013).Thus, developing strategies increasing the physical activity during 
lunch recess could be considered. 
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 In addition, after-class physical activity participation in school was found to be decreased 
sharply with grade advancing for both boys and girls, compared with other contexts. Therefore, 
after-class physical activities were recommended as a target behavior for preventing the decline 
in physical activity across adolescence. Recent national data show that after-school represents 
the most important source of daily physical activity (76.6–92.2%) for both Japanese junior high 
school girls and boys, whereas recess (including lunch-recess and class break) accounted for 8.9-
24.8% of daily physical activity for girls and boys (Ministry of Education, Culture, Sports, 
Science and Technology, Japan, 2010a). After-class, approximately 61.2% of girls and 85.7% of 
boys join in school’s extracurricular sports clubs (Ministry of Education, Culture, Sports, 
Science and Technology, Japan, 2010a). But the rates of participating in extracurricular sports 
clubs declines with grade (Benesse Educational Research and Development Center, 2009). 
Evidence for the health benefits of extracurricular sports’ programs on students’ academic and 
physical performance as well as mental health has been well demonstrated (Ara et al., 2006; 
Fredricks & Eccles, 2008). Therefore, developing strategies increasing the participation of 
physical activity after-class, especially the extracurricular sports clubs could be considered. 
To develop specific strategies for physical activity during lunch-recess and after-class 
hours in school environment, based on the results of second investigation, the present 
dissertation proposed that increasing boys’ self-efficacy and girls’ perceived friend support 
should be considered for lunch-recess physical activity intervention. Moreover, increasing 
perceived support from family should be considered for after-class physical activity intervention 
in both genders. And increasing perceived support from friends could also be considered for 
increasing the engagement in after-class physical activity in school for girls. Furthermore, the 
finding that school environment matters for student’s perceptions of social support and the self-
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efficacy can inform the development of environmental level interventions for increasing students’ 
self-efficacy and social support. This is a novel aspect of the study. The models exhibited in the 
present study are consistent with the social cognitive theory and is explicable. Social cognitive 
theory recognizes that self-efficacy can have indirect influences on behavior by fostering the 
search for social support or by influencing how people view environment that facilitate or 
impede physical activity (Dishman et al., 2009). Thus, the relationship of self-efficacy with 
physical activity might be mediated by perceptions of social support. Meanwhile, environment 
will reciprocally have influence on self-efficacy and behavior because adolescents might acquire 
much self-efficacy from the environment around them (Schunk & Meece, 2005). Therefore, 
environment has indirect influences on behavior by the self-efficacy.  
From the present study, for example, an intervention designed to promote girls’ perceived 
social support would benefit from the effort to promote perceptions of available or accessible 
facilities at school, regardless of contexts. In this respect, girls who perceive facility is easy to 
use and is wide enough for performing activities would be more likely to secure support from 
friends and families (e.g., be more confident in asking parents or friends allowing them do 
activities or to be active with them). Therefore, increasing the information channels about the 
available facilities at school or developing appropriate school-policy which enhance the access to 
facilities (e.g., expanded hours of operation), among students could be considered (Heath et al., 
2012; Sallis et al, 2003). For example, it could be considered held media-based information 
campaigns (e.g., print, audiovisual, or broadcast media programs) at school in physical education 
class, recess time, after-class or open school day to announce the availability or operation of 
facilities. Additionally, improving the perceptions of accessible equipment and safety is one 
effective approach to enhance boys’ self-efficacy and perceived family support for physical 
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activity in both lunch-recess and after-class context. The present study assessed the perceptions 
of safety about the facilities and equipment at school and the equipment accessibility. Boys 
acquire much self-efficacy if they perceived that the facilities and equipment is safe to use and if 
the equipment is easy and enough to use. Therefore, strategies to increase the awareness and 
knowledge of the safety and the equipment accessibility or availability could be considered (De 
Boudeaudhuji et al., 2011; Haerens et al., 2007; Parrish et al., 2013). There are various strategies 
that might be used to increase the safety of facilities and equipment. For example, a monthly 
report which may contain the updated news of regular maintenance of facilities could be 
considered to be delivered to students and parents. In addition, adopting the safety examination 
of the equipment before activities could be encouraged by students, which make them feel safety 
of the equipment.  
 
4. Strengths & Limitations  
The present dissertation was one of the first studies attempted to identify physical activity 
patterns in various context-specific settings and context-specific correlates of physical activity in 
Japanese adolescents. Specifically, the present study extended previous research by 
simultaneously measuring direct and indirect effects of multilevel contributing factors on 
context-specific physical activity rather than overall physical activity level. Several sources of 
social support and various school physical environmental attributes were examined concurrently. 
Moreover, the present study contributed to studies about adolescents by exploring behavioral 
models tailored for specific gender. Finally, the present dissertation used SEM, which was 
helpful in exploring potential mediators that can be intervened upon, and allowed the 
examination of relative contributions of factors that explain physical activity behavior.  
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However, several limitations are worth noting. First, the cross-sectional data that 
permitted only estimates of between-person relations among variables is hard to develop the 
causal link. Therefore, interventional designs or prospective studies based on the current findings 
are warranted in the future. Second, the list-wise deletion adopted in the structural equation 
model analysis that may have biased the data findings. Third, the generalizability of findings 
beyond the study location may be limited because data were collected from a single school. To 
estimate the representativeness of respondents, the prevalence of participants with different 
weight status was compared with those in a national survey. The prevalence of boys and girls 
with normal weight in the present study was 80.1% and 84.8%, respectively, whereas in the 
national survey of physical fitness, athletic capacity, and exercise habits in 2010 (junior high 
school) (Ministry of Education, Culture, Sports, Science and Technology, Japan. 2010b), 89.9% 
of boys and 88.9% of girls in junior high school had normal weight. Moreover, 12.4% of boys 
and 11.1% of girls were overweight and obese in the present study, while the national survey 
found that 8.4% of boys and 7.4% of girls were overweight and obese, respectively. This 
indicates that the participants of this study were slightly different from the general population. 
Therefore, it is likely that the patterns of physical activity behavior and structural models in this 
dissertation would fit counterparts across the country. One more limitation of this study is the use 
of a self-report measure of physical activity and school physical environmental variables, which 
is subject to error and bias (Welk et al., 2000). Further studies should attempt to combine 
existing objective and subjective measures to investigate patterns and correlates of context-
specific physical activity more accurately. Although self-report questionnaires often provide 
detailed information regarding the type and context of physical activity, inaccurate estimation of 
physical activity could not be avoided because of adolescents’ limited ability to accurately recall 
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their frequency and duration (Armstrong & Welsman, 2006; Sirard & Pate, 2001).Another 
limitation is the current study did not include an examination of the intensity of physical activity. 
Thus, it is impossible to determine whether the students engaged in physical activity at sufficient 
intensity levels for health or not. Future studies need to use a combination of subjective and 
objective measurements to fully describe activity patterns with different intensities. 
 
5. Conclusion 
 In summary, the present study reports patterns of physical activity participation in 
specific contexts and comprehensively understands the direct and indirect influences of 
multilevel factors with such physical activity among Japanese junior-high-school students. 
Finding have shown that the patterns of physical activity and impacts of variables on physical 
activity depended on the context and gender, which implies that the development of effective 
interventions for promoting physical activity should be tailored for specific contexts and consider 
the gender differences. Regardless, based on these findings, this dissertation highlights the 
importance of developing specific physical activity strategy for junior high school students in the 
school environment during non-curricular time periods, and supports the development of school-
based physical activity intervention programs meeting specific needs of junior high school boys 
and girls regardless of age. This dissertation concludes that increasing the awareness and 
knowledge of the school physical activity environment in the interventions for enhancing the 
self-efficacy and the support of friends and families in junior high school students could be an 
important physical activity approach to achieve health-enhancing levels of physical activity 
among such subgroup. The current results may provide useful information for researchers as well 
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as policy makers, both at school and the national level, to design effective interventions or policy 
among such subgroup. 
 
6. Research Directions in the Future 
 Further investigations on junior high school students are still required in order to 
accumulate additional evidences for promoting lunch-recess and after-class physical activity 
among them. Such investigation is necessary to consider the utilization of both self-reported and 
objective measures on physical activity (i.e., accelerometer) and environmental factors (i.e. 
geographic information system and observation) for further confirming the findings of this 
dissertation. Additionally, more in-depth research is needed to examine preferred types of 
physical activity in different contexts, and to identify types of support (e.g., encouragement or 
tangible assistance), other aspects of self-efficacy as well as other body-weight related factors 
except of BMI (i.e., body image) in association with context-specific physical activity. Finally, 
the dissertation also highlights the need for interventional or longitudinal study designs to 
confirm the multi-level determinants associated with physical activity among junior high school 
students.  
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APPENDIX 1 
A Review of Literature about Correlates of Non-curricular Physical Activity in School  
2.1 Background 
 Literature describing physical activity correlates in adolescents is extensive. Among the 
high quality reviews have been found, most of them have used overall physical activity level as 
dependent variable without considering the location and time segments of a day in which is 
performed (Biddle et al., 2005; Craggs et al., 2011; Ding et al., 2011; Edwardson et al., 2010; 
Ferreira et al., 2006; Fitzgerald et al., 2012; Gustafson et al., 2006;Pugliese et al., 2007; Ridgers 
et al., 2012; Sallis et al., 2000; Stalsberg et al., 2010; Stanley et al., 2012; Uijtdewilligen et al., 
2011; Van der Horst et al., 2007; Wong et al., 2011). The physical activity behavior in specific 
context might be different, for example, after school time at home vs. after school time at school, 
which imply that associations of factors with physical activity vary according to different 
location as well as time. Therefore, while these reviews are useful for understanding correlates 
that influence adolescent habitual physical activity, applying these findings to understand 
influences on specific physical activity behaviors in different context may be less useful as the 
correlates may not be applicable to the specific context under investigation (Stanley et al., 2012). 
Similarly, using these correlates in intervention design may reduce the effectiveness of 
interventions to promote physical activity (Ridgers et al., 2012; Stanley et al., 2012).  
 Ferreira et al (2006), Stanley et al. (2012) and Ridgers et al. (2012) conducted reviews of 
context-specific physical activity. Among the three reviews, Ferreira et al. reviewed 
environmental correlates using physical activity performed in the home, school and 
neighborhood settings as dependent variable. However, this review did not include the 
psychological or behavioral domains of the ecological model, exposing an important gap in the 
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review literature. Stanley et al. synthesized the correlates of time-specific physical activity (e.g. 
after school and school break time) in both observational and experimental studies. But this 
review focused solely on primary school students, and did not examine the physical activity 
occurring at school during after-school hours. Ridgers et al. systematically summarized the 
correlates of children’s and adolescent’s physical activity during school recess periods. But this 
review consider whole general and special (e.g., autistic spectrum disorders, attention deficit 
disorders) children and adolescents aged 5-18 year without considering the differences between 
primary and junior or high school students and the special needs or characteristic in special 
people. The diversity in research design, theoretical approaches, measurement approaches, target 
population groups, physical activity outcomes, analytical approaches and correlates investigated 
across the literature makes it difficult to understand the evidence and to draw appropriate 
conclusion (Stanley et al., 2012). Importantly, considering the emerging evidence of context-
specific correlates, there is a need to alter the way reviewing the current correlate literatures, 
which can be helpful to inform the refinement of interventions and guide the different sectors to 
develop action plans or policy.  
 Thus, the purpose of the present review was to summarize the published evidence 
regarding correlates/determinants of non-curricular physical activity at school in junior high 
school years (aged 12-15 year old), discuss the limitations of previous studies, and explore what 
problems remain to be solved among the studies of correlates/determinants of physical activity 
occurring at school. To improve the effectiveness of interventions it may be necessary to 
understand the key factors that influence physical activity in specific contexts, such as location 
and time-specific context (Stanley et al., 2012). Thus this review focuses on the time-specific 
context of non-curricular physical activity (i.e., recess, after-school, before school) in school. 
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This review could be helpful to inform the refinement of non-curricular physical activity 
interventions, help the improvement of future primary studies, and guide the different sectors to 
develop action plans or policy. 
 
2.2 Methods  
 The complete literature search consisted of two steps. Firstly, the search was conducted 
in the following databases: PubMed, Web of Science, PsycINFO, and SportDiscus through a 
well-structured search protocol referring to previous reviews (Ferreira et al., 2006; Ridgers et al., 
2012; Stanley et al., 2012). In each database, three command groups were employed to search 
the original quantitative articles from 2005 to July. 2012. According to the review by Ferreira et 
al (2006), there is only 2 studies before 2005 examining non-curricular physical activity at 
school among adolescents (McKenzie et al., 2000; Sallis et al., 2001). Sallis et al. (2001) and 
McKenzie et al. (2000) did examine non-curricular physical activity at school, but they 
considered lunch recess, before school and after school physical activity together. Thus the 
search of this review began from 2005.   
The tailored search terms in each command group were employed as follows, (1) study 
population terms: adolescent$ OR adolescence OR teen OR teenage OR youth OR child; (2) PA 
behavioral terms: “physical activity” OR exercise OR sports OR “active behavior” OR walking; 
(3) Correlates terms: for instance, correlates OR determinants OR “physical environment” OR 
school OR motivation OR enjoyment OR barriers OR “self efficacy” OR parent. These search 
terms were selected by referring to previous relevant systematic reviews and expanded through 
the synonymous and through the discussion of co-authors. Papers were limited to human studies 
in English language through the filters of each database. Secondly, manual researches through 
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reference list of published reviews and original researches matched the inclusion criteria were 
used to supplement the literature.  
 The inclusion criteria applied to select papers for the current review were: (1) published 
original research; (2) peer-reviewed journals; (3) target age groups: junior high school students 
(adolescents within age range: 12-15y); (4) cross-sectional and prospective or longitudinal 
studies; (5) dependent variable: studies needed to measure context-specific physical activity, 
which was defined as physical activity occurring at certain non-curricular time segments inside 
of school, for example, physical activity during recess or before/after-school hours. Studies 
focusing solely on sedentary behavior or physical inactivity were also excluded because physical 
activity and sedentary behavior are distinct behaviors with unique correlates (Stanley et al., 
2012); and (6) questionnaire validation studies focusing on testing psychometric properties of 
measurement tools were only included if they explored the association between a correlate of 
context-specific physical activity.  
 Studies were excluded if: (1) the target populations were only children (<12y) or high 
school students or adults and elderly, and children or adolescent with disease or illness or 
disability were excluded (e.g. cancer, cardiovascular disease, clinically obese etc.) because these 
populations groups often have unique physical activity patterns, contraindications and related 
correlates which cannot be generalized to the general population; (2) articles were excluded that 
had a primary focus on physical activity or sports performance/ physical fitness but not on 
including physical activity, and on habitual physical activity; (3) case reports, editorials, 
qualitative study, comments, letters, abstracts, expert opinion, unpublished studies, conference 
proceedings, dissertations and review papers; and (4) experimental studies, qualitative studies, 
interventional research. 
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 The data extracted from each paper included: study (author and date), gender, gender, 
race/ ethnicity, sample size, measures of independent variable and physical activity outcomes 
(subjective or objective and the reliability/validity if had); theoretical framework, data analysis, 
associations between examined factors with physical activity (positive, negative, none.), country, 
confounders and study design. TableA-1 summarizes the study characteristics.  
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2.3 Results  
3.1 Characteristics of the studies reviewed 
 Overall, of the 29,548 studies identified from the electronic database and manual searches, 
ten of articles met the inclusion criteria for this review (Bocarro et al., 2012; Gracia-Marco et al., 
2010; Haerens et al., 2009; Haug et al., 2008; Haug et al., 2009; Haug et al., 2010; Hohepa et al., 
2007; Khunti et al., 2007; La Torre et al., 2006; Nichol et al., 2009). All of the ten studies are 
cross-sectional studies. Among the studies included in the review, four studies focused on after-
school physical activity, and six studies examined recess physical activity (Hohepa et al., 2007; 
Haug et al., 2008; Hauget al., 2009; Haug et al., 2010;Khunti et al., 2007; Nichol et al., 2009). 
Among the six studies focusing on recess time at school, two examined lunchtime physical 
activity (Hohepa et al., 2007; Khunti et al., 2007), and one of which examined class break 
physical activity (Khunti et al., 2007), while others grouped lunch recess into whole daily recess 
time at school. School-based physical activity was assessed using observation in one study 
(Bocarro et al. 2012). Other studies adopted self-report measures of physical activity. More 
information about the study characteristics were displayed in the Table A-1. 
 
3.2 Correlates of non-curricular physical activity in school 
 In order to be consistent with the approaches of previous reviews (Ridgers et al., 2012; 
Stanley et al., 2012), potential correlates of physical activity were extracted in reviewed articles 
and have been categorized into demographic/biological, psychological, social/cultural, and 
physical environmental correlates in the Table A-2(recess physical activity) and Table A-
3(after-school physical activity).  
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Table A-2 
Summary of the associations of potential correlates with recess physical activity among 
adolescents Studies N=6 
   Summary (N of studies) 
Correlate  Positive 
association  
Negative 
association 
Non-significant 
association 
Demographic       
 Age   Khunti et al., 2007  
 Gender (female)  Khunti et al., 2007  
Psychological     
 
Interest in school PA Haug et al., 2008; 
Haug et al., 2009 
  
Social     
Parental support  Hohepa et al., 2007  
 
Cousins support    Hohepa et al., 
2007 
Friends support  Hohepa et al., 2007   
 
School support    Hohepa et al., 
2007 
Physical environment     
 Availability of facilities Haug et al., 2008; 
Haug et al., 2009; 
Haug et al., 2010 
  
 Availability of playing field   Nichol et al., 2009
 Availability of gym   Nichol et al., 2009
 Playing field condition   Nichol et al., 2009
 Gym condition   Nichol et al., 2009
 Number of recreational 
features 
  Nichol et al., 2009
Policy     
 Number of varsity sports   Nichol et al., 2009
 Number of intramural sports   Nichol et al., 2009
 Provision of PE class   Haug et al., 2009 
 Organized PA in non-
curricular school time 
Haug et al., 2009   
 Written PA policy Haug et al., 2009  Nichol et al., 2009
 Involvement in a PA project     Haug et al., 2009 
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TableA-3 
Summary of the associations of potential correlates with after-school PAamong adolescents 
Studies N=4 
   Association with after-school PA 
Correlate  Positive association Negative association Non-significant 
association 
Demographic       
 
Age 
 
Haerens et al., 2009 
(girls); Gracia-Marco 
et al., 2010 
Haerens et al., 2009 
(boys) 
 
Gender (female) La Torre et al., 2006 Gracia-Marco et al., 
2010 
 
 
Body fat   Gracia-Marco et al., 
2010 
 Familiar SES La Torre et al., 2006  Haerens et al., 2009 
Psychological    
 
Attitudes towards 
PA 
La Torre et al., 2006  Haerens et al., 2009 
Self-efficacy  Haerens et al., 2009   
Perceived benefits    Haerens et al., 2009 
 
Perceived barriers  Haerens et al., 2009 
(girls) 
Haerens et al., 2009 
(boys) 
Social    
 Father's education 
level 
La Torre et al., 2006; 
Gracia-Marco et al., 
2010 
  
 Mother's education 
level 
  Gracia-Marco et al., 
2010 
 Parent's PA La Torre et al., 2006   
 Father's job La Torre et al., 2006  Gracia-Marco et al., 
2010 
 
Supervision Haerens et al., 2009 
(girls) 
 Haerens et al., 2009 
(boys); Bocarro et al., 
2012 
Social support    Haerens et al., 2009 
 
Number of active 
boys 
Bocarro et al., 2012 
(boys) 
  
 
Number of active 
girls 
Bocarro et al., 2012 
(girls) 
  
Physical environment     
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 Access to 
accommodation at 
school 
  Haerens et al., 2009 
 Availability of 
facilities* 
Bocarro et al., 2012 
(basketball, inside 
studio, track, multi-
purpose, soccer, 
open area and tennis 
vs. baseball; boys) 
Bocarro et al., 2012 
(gym vs. baseball; 
girls) 
 
Policy     
 Availability of 
extracurricular PA 
Haerens et al., 2009 
(boys) 
 Haerens et al., 2009 
(girls) 
 Varsity sports 
programs (vs. 
intramural sports ) 
  Bocarro et al., 2012 
(boys) 
  
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Demographic variables. Four studies examined demographic correlates of physical 
activity among junior high school students. Age was the most frequently studied demographic 
variables. A negative association between physical activity and age was found in two studies 
(Gracia-Marco et al., 2010; Khunti et al., 2007). In addition, Haerens et al.(2009) reported that 
older girls were less likely to be active in after-school context, while this negative association 
was not significant for boys. Boys were found to be more active than girls in class break, lunch 
recess and after-school hours in the studies by Khunti et al. (2007) and Gracia-Marco et al. 
(2010), but in the study conducted by La Torre et al. (2006). The association between family 
socio economic status (SES) and after-school physical activity was inconsistent (La Torre et al., 
2006; Haerens et al., 2009).  
Psychological variables. Interest in physical activity was the only psychological variables 
investigated in the school recess context, which was found to be important in increasing recess 
physical activity at school (Haug et al., 2008; Haug et al., 2009). Self-efficacy, assessed in one 
study (Haerens et al., 2009), was found to be positively associated with after-school physical 
activity. Attitudes towards physical activity were explored in two studies (La Torre et al., 2006; 
Haerens et al., 2009). However, the results in relation to the attitudes reported were inconsistent 
between two studies. Perceived barriers, examined by Haerens et al. (2009), were found to be 
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important in female adolescents, but had no association with males’ after-school physical activity. 
No significant association was found for perceived benefits.  
Social variables. Social support was the most frequently examined variable. Perceived 
friend support and parent support were significantly related to lunchtime physical activity levels 
for junior high school students, while support from cousin and school were not for them (Hohepa 
et al., 2007).Although overall social support had no significant relationship with after-school 
physical activity (Haerens et al., 2009), parents’ physical activity behavior (Torre et al., 2006) 
and the number of same-gender active adolescents (Bocarro et al., 2012) were found to be 
positively related with after-school physical activity among adolescents. No significant effects of 
mother's education level on the likelihood of engaging in one or more extracurricular sports were 
observed (Gracia-Marco et al., 2010). However, father's education level was important for the 
participation in extracurricular physical activities (Gracia-Marco et al., 2010; La Torre et al., 
2006). Inconclusive evidence was found for supervision and father’s job categories.  
Physical environmental correlates. Overall facility provision at school has emerged as an 
important correlate of physical activity in both recess and after-school context (Haug et al., 2008; 
Haug et al., 2009; Haug et al., 2010). However, availability of playing field and gym, condition 
of playing field condition, and number of recreational features were not significantly with 
physical activity in recess context. Additionally, Bocarro et al. (2012) reported that boys tended 
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to be more active in an inside studio, track, soccer field, open area, and basketball court 
compared with the baseball field, and girls tended to be less active in a gym than on a baseball 
field.  
School policy variables. Availability of organized physical activity during non-curricular 
time at school was identified to be important for adolescents’ recess physical activity (Haug et al., 
2009). However, availability of extracurricular physical activity was only significantly related 
with boys’ after-school physical activity but not for girls(Haerens et al., 2009).The importance of 
varsity and intramural sports programs for school-based physical activity was inconsistent and 
complicated (Bocarro et al., 2012; Nichol et al., 2009).Similarly, inconsistent findings between 
adoption of physical activity promotion policy and recess physical activity was found in the study 
by Haug et al. (2009) and Nichol et al. (2009). Involvement in a physical activity project and 
provision of physical education class has found to have no association with school recess 
physical activity (Haug et al., 2009). 
 
2.4 Discussion 
 The present review has provided an overview of the current evidence for influences on 
junior high school students’ school-based physical activity during non-curricular times since Jan. 
2005. In the ten studies identified in this review, the consistently reported correlates of physical 
75

activity in this review included demographic, psychological, social and physical environmental, 
and policy factors. The factors associated with recess physical activity were from multilevel and 
included age (Khunti et al., 2007), gender (Khunti et al., 2007), interest in school physical 
activity (Haug et al., 2008; Haug et al., 2009), support from parent and friend (Hohepa et al., 
2007), availability of facilities(Haug et al., 2008; Haug et al., 2009; Haug et al., 2010), and 
organized physical activity in non-curricular school time(Haug et al., 2009). The factors related 
with after-school physical activity included age (Gracia-Marco et al., 2010; Haerens et al., 2009), 
gender (Gracia-Marco et al., 2010; La Torre et al., 2006), self-efficacy (Haerens et al., 2009), 
father's education level (Gracia-Marco et al., 2010; Torre et al., 2006),parents’ physical activity 
behavior (Torre et al., 2006), number of same-gender active adolescents (Bocarro et al., 2012 ), 
and availability of facilities (Bocarro et al., 2012). These findings are important for policy makers 
and intervention designer for developing effective physical activity promotion strategies and are 
meaningful for the development of future primary studies.  
For example, in the current review, self-efficacy was associated with physical activity in 
both boys and girls during after-school hours. However, whether it would be important for recess 
physical activity is not sure. Although the association between overall social support and physical 
activity is inconclusive, the perceived encouragement from parent and friend, the physical 
activity of parents, and the number of same-gender active peers were associated with self-
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reported physical activity levels during recess periods (Hohepa et al., 2009) and after-school 
hours (Bocarro et al., 2012; La Torre et al., 2006). Similarly, availability of facilities at school 
was significantly associated with physical activity during recess and after-school hours in western 
countries. Testing whether the social support and the availability of facilities would be related 
with non-curricular physical activity at school in the context of Japan would be interesting to 
compare with previous studies from other countries. 
Only two studies compared the difference of correlates between boys and girls (Bocarro et 
al., 2012; Haerens et al., 2009), with interest in the after-school physical activity, others focused 
on whole population in the current review. The gender differences were observed in the two 
studies above across demographic (age), psychological (perceived barriers), social (supervision), 
physical (availability of facilities) and policy (availability of extracurricular sports programs, 
intramural and varsity sports programs) levels. These differences may be explained by the types 
of activities preferred in this specific time-period and may also be attributable to the underlying 
biological mechanisms. Boys may view school as a chance to engage in competitive games that 
tend to dominate play spaces in the school environment, while girls may view school recess time 
as an opportunity for socializing over being physically active (Blatchford et al., 2003).Moreover, 
girls may more likely to participate in activities, such as dance, aerobics, yoga, or walking at 
school, while boys may be prefer standardized games (e.g., ball games like football, basketball), 
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occupying more space than girls (Bocarro et al., 2012; Pate et al., 2010). Therefore, availability 
of facilities and organized sports program may be more important for boys but not for girls. 
Importantly, these gender differences suggest that future studies examining physical activity for 
junior high school students should examine the correlates of boys’ and girls’ physical activity 
separately. 
Based on the current findings, relatively few studies met the inclusion criteria for this 
review, without high quality design. Most of the studies were conducted in western countries. 
Considering that no studies conducted in Japan and the differences of school education systems, 
the policy and the social culture between Japan and the western countries, there is a need to 
examine the factors in relation with physical activity specific for Japanese population. Moreover, 
each factor in this review was only assessed in one or two studies. The findings in this review 
may not be used to draw definite conclusions about the correlates of context-specific physical 
activity at school and should be interpreted with some caution. Additionally, among the studies 
included in the review, most of which only focused on one context (either recess or after-school). 
In the future, more studies are required to compare the differences of correlates in relation to 
physical activity behaviors in different contexts. Furthermore, from the findings, only four 
studies identified multiple levels of correlates (Bocarro et al., 2012; Haug et al., 2009; Haerens et 
al., 2009; La Torre et al., 2006). From the social ecological perspective, physical activity 
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behavior is a complex behavior determined by an interaction of multilevel influences across 
personal, social and environmental factors. No one factor explains physical activity levels or 
predicts the decline in physical activity across ages. As a result, it is reasonable to explore 
multilevel correlates of non-curricular physical activity in school (Hearst et al., 2012).  
From the results of the present review, logistical regression analysis was found to be 
prevalently adopted in the studies of the present review. Dichotomizing the responses of physical 
activity may have increased the numbers of students correctly categorized. Additionally, the 
different criteria used to categorize the responses may explain the inconsistence of findings 
between studies. To develop effective interventions, it is necessary to identify modifiable 
correlates of physical activity that can be targeted as potential mediators (Baron & Kenny, 1986). 
However, there is a lack of studies understanding mediation effects of multilevel factors on non-
curricular physical activity at school. Measurement of the mediators would allow researchers to 
determine which components of an intervention contribute to behavior change. Additionally, 
mediation analyses allow researchers to develop more parsimonious models by eliminating 
unrelated mediators from future intervention (Lubans et al., 2008). Therefore examining both the 
direct and indirect effects of multilevel factors on non-curricular physical activity in school is 
necessary for the development of effective interventions and health policies in the future.  
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2.5 Conclusion 
 In summary, school is well believed to be as a key setting to promote physical activity. At 
school, while there is strong evidence that recess and after-school periods are critical contexts for 
physical activity promotion among children and adolescents, there is relatively small number of 
studies provided preliminary evidence of correlates of such context-specific physical activity. 
This review which exposed a lack of clarity in this area further underscores the importance of 
examining such physical activity among junior high school students. In the future, more studies 
examining the direct and indirect effects of multilevel correlates of non-curricular school-based 
physical activity by gender are required, especially in non-western countries. 
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